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(54) Vah^e for a pneumatic firearm 

(57) The autocharging, self regulating, stepdown pressure, precisbn pulse discharge gas valve, automatically primes and 
accurately controls the ballistic pressure delivery o1 pneumatically precharged, high pressure air pistols and rifles. 

Movement of a trigger releases valve 3 to cause pressurized air from firing chamber 4 to be released via port 5 to push 
a projectile abng the barrel. On release of pressure from charriber 4 dual diameter piston of a regulator valve moves 
towards reilease valve 3 to allow simultaneous charging of chamber 4 from an intennediate chamber and opening of throttle 
valve 7 to permit air from the high pressure chamber to re-charge the Intermediate chamber. When the pressure in chamber 
4 reaches a pre-set level piston 6 reverses its movement to ctase the valves. This process is repeatable as long as the 
chamber 8 is at a higher pressure than the required firing pressure. 

The valve comprises component parts which screw together to form the complete valve, allowing ease of disassembly 
for sen/icing and replacement of wom or damaged parts. 

The valve can be adjusted to give a range of ballistic pressures to suit projectile size, range and muzzle velocity 
requirements. 
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SELF HEGmjgPjG. SEH)OVfiy PRESSUHf l ' 
BIECISTQH Plir.qi.; mgcBARGS GAS WALVK 



ms invention relates to a regulator- valve, wiich automticalOy recharges 
and accurately controls the hallistic pressure of pieunatically prechSfS 
high jyressure air pistols and rifles. i-t^^nargea 



The valve ia operated "by the high Fissure reservoir supply. 

J?^^"^T°'"'^\'^?'^^*^^ pressure to a prodetenrdned 

value, for each firing pulse, each subsecpent discharge heing identical to 
Its rredecessor, irrespective of fluctuating or falling bulk reservoir 
pressure* 



The valve prwrddes consistent ballistic pressures to the pistol or rifle 
breech, prior to each firing, allowing projectile trajectories to be 
cons'C&7it» 

Consistent ballistic pres^sarcs ca:: be predetenntoed by aojustraent of the 
high i^essure nozzle quill to suit different target ran,w3 tne irizsIs 
velocity requirements. 

I^eui^atically pov/ered jdstcls a.id rif les require the storage of conpr-ccssed 
air, axxstantaneously released, to pro^dde the baLlistic en^r^r to eject 
tte projectile, at high velocity, from the gun barrel. 

Sl!^!^^""^ i^S-Tifr f Pr°;je°tile entii^ly depends upon the 
conrpressed air ballistic force behind its deliveiy: varying ballistic 
pressures produce varying projectile trajectories, 're^iriJg inamal 
compensation to oaintain consisteid: point contact ^th the target. 

]^harged poetic weapons rely upon a charged reservoir of high 
^ssure air (2000 - 6000 i«i), released in lower pr^sure pulaS^ 

iSf ^'L?:Th^^: *° ^'""^ """^^^ °- ^^^^ —voir 

^mfs^^'ISf h^"^*^^ ''^^^"^ ^ regulating valve ^felch 

sS?2i?f i^b! ^ high pressure reservoir air pressure to a lotv^ pressure 

the ballistic force, but need operator attention to mmally 
reset the regulator valve in preparation for the next firing fir^t^to 
^harge the delivexy chafer, and secondly, to aS^t tte b^lSSl^^' 
pressure to approximate that of the preceeding charge. 

^e^~*i^ °f pneumatic weapons with existing regulator valves require 
«tensije operator ^ to setting, and compereating for, the vaiyi^ 
ballistic pressures for each pulse reload. 

^c^dlng to the present invention, the autocharglflg, self regulating, 

tS'^vfJTSSL'^'^'"" ^i"" ^"^^^ valSr-tomatlcSi; SSUrges 
ll^^Z' ^J^^"^ *** * preset, non variable, ballistic presstffe. 
allowiqg each delivexy pressure pulse to be exactly the saS flTlkoh 
^SS^^Sr*^"^ of falii^ or fl„ctuati^g pr£su« to the Ji^ 
pressure supply reservoir^ 
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This precision control is effected by the regulator piston incorporated 
within the vsLLve. 

Ballistic pressure remains at a fixed value for each firing. The valve 
is integrally incorporated within the jneumatio ^ston of the pistol/rifle 
component paz^s assembled along a conanon centreline axis to provide an ' 
uninterrupted linear gas flow, the assemb3y of each component part 
incorporating '0' rings -between sealing faces to prevent internal leakage 
each component valve body fixed to the others via screw threads to * 
facilitate ease of disasseirib3y for servicing and damageaAom part 
replacement. 

The valve assembly comprises of three main valve body housings which, ydien 
sta-ewed together, foim three interconnected gas tight chai&ers: the hidi 
pressure chamber, the automatic charging ehaniber and the pre-regulated 
ballistic pressure delivery chanber. 

The hi^ pressure chaaber houses the adjustable high pressure gas suptfly 
quill, the automatic charging chamber houses the throttle valve 
interconnected; via the regulator piston, to the tallistic pressure 
delivery chanber, housing, the fiidng pin released, breech supply valve. 

Ihe valve instantaneously meters high pressure reservoir gas through the 
clianbeiB finally storing gas at a precision controlled, iwedetermined 
pressure until it is to be released to the "breech as propellant. 

The valve utilises internal gas pressures as the forces to ovcsrcame 
mechanical spring forces locating the regulator piston in its housing, 
aafferential pressures, acting on the annular surface areas of the 
regulator piston end faces, control the movement of the regulator piston 
through its stroke. Idnear movement of the regulator piston opens the 
preset high pressure supply pwt, instanbaneously priadng the "ballistic 
pressure delivery cibaiiber to the reqiired balliatio pressure^ at which 
T^i regulator piston movement is reversed, by differential pressures, 
to close off the high pressure siq^Oy and seal in the ballistic pressure . 
caiarge pulse reac^ for use. Sbe •mapan. is charged for firing. 

The process will -be precision repeated after firing, (i.e. the release of 
ballistic pressure), until reservoir gas pressure falls to that required- 
as oallxstic pressure. 

Jhe reservoir may then be recharged to its full pressure by external iceans 
Je.g. high pressure pump or air bottle), the valve then able to cantinue 
itsprecision control of ballistic pressures, iaentical to those for the " 
previous reservoir charge, 

A specific embodiment of the invention wiU noir be described by way of 
example with reference to the accoinpaivlng drawings in which, 

Pig. 1/4 shows the installation location of the valve within a rifle. 

Fig. shows the Installation location of the valve within a pistol. 

Fig. 3A shows in isometric, exploded view the eooiponent parts of the valve. 



Pig. 4A sJacws in sectinnal detail the full asseaibly of the valve* 

Pig. 5/4 flbows in schematic layout, the gas flow paths through the valve 
'When charginge 

Pig* 6/4, siiCfm in schematic layout, the gas flow path through the valve 
when the weapon is fired* 

The complete valve is installed within the high pressure reservoir tuhe, 
the complete assembly moimted directly below the gun barrel and locating 
in the weapon stock. Pig. I/4 and Pig. 2/^0 

The reservoir tube is closed at one end by the inlet valve, (connected 
to a high pressure pump or air bottle when reservoir recharging is 
required), the installation of the precision discharge valve, closing and 
sealing the other erd of the reseinroir tube. 

The ballistic pressure exit port is. machined in the outlet valve body ard 
is directly connected to the breech of tte barrel located directly above* 

The valve comprises of three (3) main valve bodies A, B, ei^ housing 
the internal comgponents as shown in Pigo 3/4* 

The common axis assembly of all three valve bodies, oup^titutir^ ti:e 
complete velve outer housing, creates three (3) individual ges tight 
chanfeers, interconnected via the movements of the, internally lo»::ated, 
regilatcr piston and breech valve, designated X, Y an5. Z chambers in 
Pig. V4. 

Referring to Pig. 4A., high pressure air is conif Ined within reservoir S 
at a charged pressinre of between 2000 • 6OOO psi, depending on the 
charging facilities on siteo (Charge may be from compressed air bottles 
or pamp). Air is stored at this pressure within the reservoir ly the 
provision of an 'O* ring seal, fitted to valve body B external disBeter 
and the z^gulator piston closing off the higb presstire pori; of the supply 
qtdll. 

Eressure, (ballistic pressure), previously supplied at the previous 
<3harging, resides in chamber Z, its force on the annular surface area of 
the regulator piston face, (exposed in diaidber Z), overcoming pressure 
differentials and spring rates, to abutt the high pressure supply guiU 
nozzle, closing off the suppily* 

At trigger operation the firing pin pushes the breech valve off its seat 
releasing the pressure trapped in chamber Z» 

This ballistic pressure is sudiently released to the breech propelling 
the projectile along the barrel. Pig. 6/4. 

Virtually instantaneously, the firing pin retracts, allowing the breech 
valve to retiucn to its cxLosed position resealizig chambw Z. 



High pressure reaervoir air continuously bleeds past the "blariking plug 
screw threads, via the blanking plug and gland screw interfaces, (screw 
slot), through the quill nozzle to await release into chamber T (the 
aut<nnatic charging chaniber). 

The sudden release of pressure from chamber Z effects ijnmediate movement 
of the regulator piston towards the breech valve, caused "by differential 
pressures in charfsers X and Y, this movement of the regolator piston 
uncovering the quill nozzle port. 

Chamber X is thus charged with high pressure air feeding and modulated by 
restrictors (throttle valve), through the centre of the regulator piston 
to pressurise chamber Z, Pig. 5/4, 

As the pressure in chamber Z approaches its predetermined pressure value 
the regulator piston reverses its stroke, via pressure equilibrium forces 
to seal off chantoer Z trapping in the required ballistic pressure, 
sinaaltanepusly, closing off the high pressure qjiill port. 

At this point chai±>er Y and chaBSjer Z are atequal pressures. 

iOie system is again charged to the precise ballistic pressure ready for 
firing, ^ 

Air, at atmospheric pressure, trapped behJLnd the shoulder of Hie regaiator 
piston, is bled out to atmosphere throng a cross drilling Iti v&lve hoay B 
escaping via the external screw "ttireafls c£ valve body C. " ' 

The ballistic pressure, determining projectile trajectory, range and 
muzzle velocity, can be preset by adjusting the depth of penetration of 
the high pressvcre supply qtdlll into chanber 1. 

The greater tte quill penetration into chajfijer X, less force is required 
to compress the throttle valve retaining spring and the smaller the travel 
by the regulator piston to close off the high pressure supply ouill nozzle. 
Consequently, a lower ballistic pressure in chanber Z is deteniined. 

Conversely, retraction of the quill, requires greater forx» to compress 
the tiffottle valve retaining spring, demanding a larger stroke by the 
regulator piston establishing a higjier ballistic pressure setting. 

The quill nozzle is provided with fine screw threads along its length 
allowing a considerable range of ballistic pressures to be selected.. 

Once selected, the ballistic pressures will remain constairt and precisely- 
consistent for the life of the valve. ■ 



CLAIMS 



1) Pneumatic pistol and rifle, autocharging, self regulating, 
stepdowTi precision pulse discharge gas valve. 



2) The valve is self regulating, giving constant pressure within 
the secondary / operating chamber. 



3) The pressure within the valve can be adjusted within the range 
of 200 to 2300 poimds per square inch. 



4) The secondary / operating chamber is automatically re-charged 
from the main cylinder to the pre~set pressxire, while ever the 
pressure in the main cylinder exceeds the set pressure of the 
secondary / operating chamber. 



5) The valve operates on a precision pulse re-charge. 



. 6) By using a dual diameter piston in the valve light spring 

pressures can be used to overcome the air pressure difference 
between the main cylinder and the secondary / operating 
chamber. 



7) The valve is fitted with an atmospheric bleed for safety, and 
preventing secondary / operating chamber overcharge. 
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